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ABSTRACT : PROBLEM TO BE SOLVED: To obtain the negative resist composition suitable for use of 
light from a <220 nm exposure light source, especially, ArF excimer laser beams (1 93 
nm) by incorporating specified compounds and resin. 

SOLUTION: This negative resist composition contains the compound to be allowed to 
produce an acid by irradiation with activated rays or radiation and the resin having 
polycyclic alicyclic group and a hydroxyl group and at least one kind of cyclic imido 
compound represented by the formula in which A is a divalent alkylene group or the like 
optionally having a hetero atom; B is an optionally substituted trivalent alkylene group or 
the like; Z A is an H atom or the like; Z 2 is an optionally substituted (m+1)-valent alkylene 
group or the like; Z 3 is an optionally substituted n-valent alkylene group or the like; (m) is 
an integer of >1 ; and (n) is an integer of >2. The resin having polycylic alicyclic groups 
and a hydroxyl group has a >5 C bicyclo group or the like as the polycyclic alicyclic group. 
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9L *9?VMBXX?A4A* ^^^"J^7$K». T 

ti/y«. yob ym^xTJim&zfrbMifti&inu 

[00 53] mm^zit. muzr? y;n§xxx;u 
r/Mf ( T)v* /vmnmmmFmit i ~~ i 

HXf-/k r^J/Hif/K ry y/Hsrob/K r 
^'J/Ht-7"f^, ryy;yi£T$/K ryy/yi^ 
yo/sdfi^ ry y/yiSx^-yy^y'/K T?y/H8 

:*yf-/K 77V)Vm-t-Jr71-)V, yn;UX^-;iyr 
;'JU- K 2-tHD^yXf^7?';p-h2, 2 

- >?y. ^-/y b K a y7a b°/y7 9 V V — Y , 5-tH 
o=* y-^yf-zyry h s h yy^-n— /yTovN-y 

T U -/y?*? 'J h (09i.if 7 x -;W7* y U h , 
b Ko^i^xXrt/ry 'Jl'— h&i:') ; 
[0054]^?? y/Ugxxx/Mi. 7/Mf 
/y ( r;u=3f/i^^)^*M^(i l — l o cr>i><7)fiW£ L 
V*) yyyyi^-l- (RiiJ\ ^f/M^^'Jlz-h^ 
x^y y y 0 1 — I- . 7o bVyy ^?'Jl/-h, >f y 
7*nbVyyyy 'Jl/— K t-7f;M^^'Jl/-h> 
r$;kyyy 'Jl'— K 'v* i/vkX^yi^—K y-y 
a^^/uyyy O-^'/W-y yy yp-K 

y a/Ky^'/M y y 'J U- h . *y f-zk* y y y 
K 2-hFoJfyXf;W^? VU-b. 4-bFo 
*is~7^-)V*99 VU— K 5-b Kn^fy^yf;^ 
2, 2->'V^-;U-3-bKndf>'rn 
bvuy ^^'jiz-h/MJ^ fn-^ro^yt y y y 
y yp— K ^y^xu^u 
h> /'Jy^/M^^ yi/-K y/yy y;y.x*y >ju 
-K fh5tFD7^7'J;W^^'J U— h&f ) , 
7y-/yyyy 'Jl'-h 7sx;m^?'JU 

— K hHD#y7xX/M^^ l Jl~h, JWlV* 
yyyiy-K t7f/W^^ UP— hSrif) ;T?y 
^7SKa,«itf, 7?'J^7SH, N-TH^f^T 
^ U /UT S H . ( 771^/1^ k LT<4. DBRIifflft 1 ~ 

io<7)t<7). «i.wr, yf-/y*. 3-^->vm. rnbvk 

s^o^^/i^. "Cvs^uaS. b Yu* S^xfvy 
^vViVWKZtf&h. ) , N-TU-;UT^ U;y 
75 K (TV-tvmk. LTJx, tfiRJi'y xXfyg. h 'J 
;U^ S ZhD7i-;l/i, ^y^S, vTVyxX/U 

bh'aJfi/yx-/U*, ^/Wy7i-yH*t' 
) - N, N — VT)V*r)VT9 U 5 H (TVU 
3-/y«kLTti. #aRffifflftl~l 0<7)t><7), pijx{f s 
yf-;y«. xf-/yg. yf-;U*. -fyy^/Uffi. xf;P 



^^/Wat. y^D^y^fc'^S. ) s N, N 

-ro-jurrvjuTS. y (rv-^tLxa. mt 

tf7iXyUS^t'j()5|»S. ) . N-^f^-N-7i- 
V)UT$. h\ N-bh'DJfyXf^-N-^f/l' 

ryy^r$h\ N-2-r-fehr$ hx^-n-t 

^f;l/7^ 'J/yTS Y&b* ; ^^x* ^J^. 

(f . y ^ y y 5 k , n - r/p^f y y y /i^r 5 h 

(r;^;PK4: tT(i. ^J®^1~1 0c?)i><7). M 
i/jum. t Ho^yxf/H, vyn^^/l^3r£'# 

i>h. ) , N-ry-;uyyy y/prs h (7'J-;H 

Jfy-yxX;P^i;'7&<S>^. ) , N, N - =JTJ\s*J\»* 

yyy;wr5H (r;w^p«fcLTti» y°a 
y y y y^r 5 h ( r y lxiz. y x 

Kifihh. ) , N-bHn^fyXf^-N-^f/M? 

y y/prs h, N-^f;HN-7xx;M yy y;wr 

SH S N-J-^;P-N-7x-;Uyyy y^T5 K=Sr 
»KTy/K *7ny|!7'J/k *7»J*K7'J 

7 , 7 , Jyi7 l J;i', ^NVW5f-yg?ry;w. xf7'J 
yrnrvfr. 3c,«L#i8ry;K T-bhPigry/p. ?LS! 

ry;^i:') , 7y;Wyx^/-;^i:' ; 
[0055] b'^x-T-;l^. Mx-lf. 7>V*IV\Z— 

)vx.—t-)v (mm. ^df^pb*^.;px— jj-yf- 

/Wt'-;ua:— fy;l'b"x;Px-f;l', x^-yU's^f 
>-/Ub*XL;Ux— x/K y h^>-x^-;Ub'x:ypx— 
x b^f ^x^-;i/b'^;Ux— t^;U x y o;l^x^-;Pb'^;l^x 
— r^, 1 -y +)V- 2 , 2 - y-'y ^/lxy°a bVWb'— ;y 
2 -xf-;yyf-;Pb'— ^x-f;l/, bKo^f 
yxf/i-b-zn-f/K yxfuy^y n— ;Ub'-;P 
x— r;y, y^f;l/7i 7xf ;l/b'x;i.x— rvK i^'x 
f-;UT 5 /xf;|/b*x/U-f^. y^-JVT 5 7xf;P 
h'-;WX— -ryU, ^yy^b-yl/X-f^, f h7bb' 
□ 7^7'J;l'b'x;n-f^i:') % b'x;ury-;kx 
— fvy (gnj^{x'b'^;y7x-;u-x— T-;y, b-^MJ^ 
x— f-;U. t"— ;py a^7i-;i-x-f^, b"x;u- 
2, 4-$yyo;yy x— ;i^x— b-;i.t7f^x 
— r/y. b'-^7y h 7-^x-f/^t') ; b*— ;yx 
Xf;H> ^Ji.{±\ bxyuyf-i^-h, b'x;HV7f 
U—Y. V—JUYVXi-frT-tT— b'x^yxf/P 
Tb-f-K b'x/Ws'U-h, b'x;^y°ax-h v b 
-y^yn/yr-fef— h . bxy^yn/yT-fef— b 
-;Uy h^y-Tbf— h, b'x;pyhdf S^T-fef— h, 
b'-;l/7ix ;yTbx— h, t'x;P7-tb7tf-b, 
h"x;l/7^r-h, b'x;u-^-7xX^7fI/-h > 
b-x/y^y n^^y^/Ut^y-U- h . £&#Kb- 
;y. -9-;Uf-;yi§b'-;U s ^n/l^fltKtr^, fh7 
7D;l^I.Slb'x/k 7-y hxlgb'x/u^fc' ; 
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[00 5 6] X+wm. Mz-l$. Afl/y. T)V*)V 

x+vy mm. ^i-tux^y. itx^vxi-v 

*h*>-Xj-Uy. 4-Xh*i/-3-*i-}UA 

uivx^vy. r- h^fnivx^-isy. ^yftmi-x 
f-i/y, ?)V*)VX7-vy, h'j7;W;wfi/y, 2 

-/OA-4- h V7A'*)VX J f-)VX<f-l' , y. A-yjv 

it)V-3-v^y>v^jv^7-)VX7-\yyt£iL) . tb'n 

*isXl-Uy {mil*. 3- 
t Fodfi'Xfl/y, 4-fc 
Fo^-v— 3-^f-;^f-p-y. 4-th'n^-3, 
5-^^7-^Xi-Uy. 4-b 
Xfl/y, 4-bh*odf^-3- 

y?nM—h=5ri:') ; -f ?3yix'7/K/MS (#U 

y^T^/I^i: ) ; yWbhWty?— )vm<?> 
yr;K;nxf;H (0iRti\ ^wvv-h, 
^V^rt^vk— t-=5ri:*) , #|7J<-?W ~?W 5 

[0 0 5 7] £0>4»T\ */^yXfl/y, N- 
/^4fy7i-A') 7^y/P75b\ N — ( tf/P*^ i' 

fc#l-**>^-. tpnJfy^fi/y, n- (th'o 

y^U^TS b\ bb'nJf-i/7x-;l'7? l Jl/ 

v*. *JHBtfc»t4 (B) ^li^flfiwa-^tt^y^- 
HOT** ± L < . i 0 if * t < ti 3 0 W%£XTX'$> 

[0058] -i&mMSt < b ) nmmn. &mt&t 

(St^M^^^-o?^^, AT-^y. XfiT- 
» 1 0-4 011%^^ v-jftKtTS^-Jttii* 



[0059] #«PJ<0lft# ( B ) *>«|J!Btf>#«t±, * 
M&ft (Mw : ^'jXfkyf*) T'2. 0 0 Oi^LL. 
SftL<{±3, 000-1, 000, 000. X *)%?■£■ 
L<(±5, 000-200, 000. Jg£i?£ L<&2 

o, ooo—ioo, ooo<7)fEffl-e&9,. 

coy\'5>'X^i'9»4Lv^H^i)9»$iti>. *7^tSc 
Jg (Mw/Mn) l±. 3fF*L<t41. 0 — 5. 0. 
JffiKttl. 0-3. OT'fcO. /Jv5v*8* 
Bfllixflb (A7-y7D7r^f;k f7t-*^5ff 
i-H^s) ifi&ftkKh. #3WlfctsvvC, ±15 (B) 

MLT50-99. 7fiM%. L<ti7 0-9 9fi 

[0060] [ 2 ] #HBH ( C ) <^fK>f 5 K-ffc^ft 
*#U! (C ) «0*R-f S Kft^ll ( I ) » 

(in xa din ■casrt.i-fc&wc* -s ^ i: * 

(iSmSSrWLT^Tt iv^^-i^y*. 7nti// 
7fl/yS, ^v-l->"*. *?f-l'S'2S*Bstf>,K* 

m2~~sm<?)i>coipmft>ti&., 2>m<r>T)V*r—\^y^ 

i-y*. ro^-uys, ^t-— v yS^o^S^c 2 — 
6®^t<^#Wfeft.-i>. 2«Oi^^nTA'*l^V*k 

t^'^f^ix^,. 2{lc0v^nr;py— vymh LT 

MSic5— 1 0^iOi<0^tf ^fll.. 
[006 1 ] B^Sff^/Wl/^i. 3m<mT)V*r— 

v-ym. 3\w<niy7vT)V*isym, 3m<n^-7uT)V 

[0 0 62] *7c. Z 2 <D(m+l) fllcOT^V' > 
r;^-l^>-S, y?a7Ml/>St LTti. 2 

<7)(± ^CO 2 m<7)%tiZ , 55^ i £ •ftftTt t> 

coifi^Whtth. z 3 ^mm^TJU^y^ T)V>r— 
vym. isfuT^uymtLXit. 2m<oi>con± 

[0063] Ri— R B <or;^;WSi: LTJi. ftTi L-< 
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m&.3—sm<7>i><r>tfmfhixh. r 6 ~r, 0 ^ <m+ 

±IBZ 2 t^f fc %><r>*mf%>Z.h ffiX # I. . mfi. 1 
J3Lh^)S«rC* 0 . ff* L < t± 2~~ 1 0 . 3Efc:#i t < 

te2~~5<DW%.x'hh. nit2a±.<r>mmx%*) , s?^ 

L<fi2~~10. JEfc«P4L<{i2~5<«B8rC**. 
C 0 0 6 4 3 **:±IBBglSw*f it Lv^jg^SS^Si: 

una. j^uyism* (y-/m. sf, 

3>>fJ|) % "hoS, -/77i. X^^T 
±ieRi~R 5 <7)T;^;US, ^h^S. x 
hJfyl, b Ko^Xh^*. rn^yl, bK 
n^fyrn^yi. 7'b^f^^^«^l~8fli<7)T 

/l/af^7^3Jfy*yl/^;H, T-fef- 



(d1) 



[006 5] HR^(IH) <0«R<OBfcZ 3 #2tffi»fJa 
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R 251 

R*»_N— R ZSZ 



l-xfvP-4-^7Tnt'/l^>H£>\ 1, 2, 2- 
h^(th'nJfy7x-;H7nAX 1, 1, 2- 
bUX(3, 5-y7f;l/-4-th'D^fy7x^) 
7oA-y, 2, 2, 5, 5-T-h7^fX (4-t Fn^f 
y7x-;l-) ^fy, 1, 2-fh7^X (4-hH 
nJfy7x-;H x?>\ i,i, 3-hUX(thc7 
df>-7x — y?y^ C«, «, a' , a' — f 
b^X (4-tKo^fy7x-W 3 -^f^I/V^Sr 

[0117] *«BH-CfflV^ifcO-C# &#4 L^*H 

UvJHSfc LT. TIHsC (A) - (E) ■c^snsflBt 
£3S{f& CI 

[0 118] 

[<E5 2] 

- (A) 



-A-A=n- 



(B) 



-A-n-A— 

.A-A- 



R 254 ( R 255 

R 253 — C — N — C — R 256 
1 I 



(C) 
(D) 

(E) 



JS 1 - 6 <DT)V*)VM i &mT) 

[0119] mzftt Lvvjk^iwi, -Kl-WzWzh 

8w>rsyr;i'#^tii^y. ihiw>l<h;*wji«07 

w« t l < ij^amo t° 5 y-/w, l< {i*am 
<ioe 7 yy, amiL<«4*a^fu syy, a&t 



7t'jy, ami L < {S*B^or 5 y tvi^/i^e/u? 

-hum. mm. ^r/mx-hh. mzntL^ 
■it^t lx. vr- : Jy. l, l -*j*+wr?—*j 

>\ 1, 1, 3, 3, -fh^Xf^-^V, 2- 
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N— O— S0 2 -C 2 H s 
^ 0 (PAG6-7) 




N— 0-S0 2 -CF 3 



>-o-so 2 -Q 



^3 (PAG6-8) 



O (PAG6-9) 





N — O— SO z -C 2 H 5 
Q (PAG6-10) 



W— O— S0 2 ^CH 2 ^CH a 
O (PAG6-11) 



O (PAG6-12) 




(PAG6-15) 



c o 1 1 2 ] zn^mme&xi&mt&nmtttzg*) 



LTiI» 0 . 0 1-20 **%<^g|T'ffl^ if £ 
L<f20. 1 — 1 Ofi*%. X(c#?*L< (31—5 tf* 

[0113] [4 ] *%BH^ffl$iX-l»-e£7)fai«0^ 

izm-^mm^im^ut^m^^m^-t^^t 
[oii4] ^.wnxmmxt zmmmztt^-zmmiS: 

XlttiVX* ism* I mVXktt hftTA 1 . OOOtl 

±mt m tm^x-mmmximmm-it^m^n * u\ 



lx 2-50 mmxxh K> . ittfi l < & 5 
~3 ofia%-c£>s. 5 os4%Sr®^^inaT'«. 

[0115] <r<7) x o 100 0 iut^7 x y- 
Mk&tiaiz. mux. tm^A -122938. *#iih¥ 

2-2853 1. ym&^A 916210. mWf& 

^21929 AmzmmcoumzmmizLx . 
■ tiL,izmmzti&i><r>x'iz%\,\ 
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[0 116] l/Wl^-y, 7on//^y > 2,3,4 
-f'JtKnJfy<y/7xy^ 2, 3, 4, 4' - 
fh7tKn^y^/7x7y, 2, 3, 4, 3' , 
4' , 5' — Mf-frb Ko^fi^yV^x./y, T-feh 
y-bo#o-/Mt£-tgfJ]t, 7nn/;^yH s 2. 
4, 2' , 4' -t'7i^f 4, 4' -f- 

3fb"X(l, 3-ytFn^fy)<yt'y, 2, 2' , 
4,4' -f h7tKn^yy'7i-;l'X-f/K 2, 

2' . 4, 4' -f f7tKD^yy'7x-;l/X;l/7t 
*yb\ 2, 2' , 4, 4' -f b7hb'n^y'7x 
— h'jx (4-tFndfy7x-;l/) ^ 
?y„ l. l-h'x(4-hKoJfi/7x-^) 

4,4- (a-^f^Kyy'Jfy) t*X7 
a, a' , a" -h'JX ( 4 -b Ko^f 
1,3, VTaf^y-tfy. 
a" -hUX (4-tKaJfy7x-;l/) - 

R 251 



x/-;k 
x— ;P) - 
a, a' , 



1 -xf ;l/-4 - >f V7n tyK^-feV. 1. 2. 2- 
hUX (b KoJfy7x- 7°nyN°y, 1, 1, 2- 
MJX(3, 5-y^f;H4-tKn^y7x-;K 
7n^y. 2, 2, 5, 5-f 

y7x-;H 1. 2— Ft*?** (4-tH 

ndfi^7x-;P) x^y, 1, 1, 3-M;x(bh"o 
=3fi/7xX/P) 7?y > C«, a. a' . a' -~f 
(4-bh'D^fi/T'x-^) } -^fyl'Vf?: 

[0117] :*S&njrcfflV** i CDT'# U">*«S 

UvW8& LT, TtEst (A) ~ (E) T*3*l*«a 

[0 118] 
[•fc5 2 3 

- (A) 



6-20 ©Hife* u < tt#Btfe«07' u — ;us-es> n-v^t 



— N— i=N— 



(B) 



(C) 
(D) 



g2S5 

3_C — N— C — R 256 
I I 



(E) 



[0H93 seec»* uvft^ftti, 

BttWfcLTtts HtL<li*ti<?)/7-y>, S 
»l>L«4*«HWT$yei>>'V. BJSIt>L<te*B 

mor s y tiv*)V\i vis>. wmi> t < {i*am<or 
5 / to u yy, B&i L < «*«&7M y^-WK 

cob 5 ^ y ': mm 1 1 < ii*Bj«tf> b u s v y . am t 



l < (i*Bj^o7* 'j y , mm i> l < \zmwm<m s yv 

Vy. BMtL<(i*Wft^)b5VUy, B*t>L<tt 
^iiobx^yy, Bmit<(4*BmcorSy , ^;w 
7t'jy, S3tt> L<ti*B&?>T 5 /7MM*7 
* u y*a«ws>ii* . #4 U^BflHSii, r s 

a, ru— ;ut57S. r;^;kS, r^^S, r 
-hoi, A<mm. i/Tsmx-hh. »t»*u^ 

•-ffc^ifcfc LT v ^TB^'y. 1 . 1 -•Wf/L'/T^y' 
y. l, 1. 3, ■• 3,-=-r h7;*f7k/7*-^'y. 2- 
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rsyt'jyy. 3-7$yfUy>. 4-7syby 

7h-Ui>>, 2-y'xf;l,7S/t;yy>, 2- (75 

yy^/u) eij^y, 2-rsy-3-^^;ueuy 
y. 2-r$y-4-^^;uf'j^'y. 2-7$y-5 

- y ^- b 'J y> y , 2-7^7-6-^WJyy, 

3-75 yif;Pt 'jyy, 4 - r s yxf;ptf'j -J 

y, 3-7S/fniJy>, b^v-V. N— (2-7 
b^^'y, N - (2-7S/xf;l,) t 
^.U^y, 4-7S/-2, 2,6, e-fh^f/P 

b^y s;y, 4-e^UyVe^'jyy, 2-^$ye 

^y^y, 1- (2-7S7xf;P) fnijy'x b°5 
V*-/K 3-7S7-5-^f;H;7r-;k 5 -75 

y-3 -yfvu- 1 -p- h y/n^V— jk fcr?s> 
y. 2- (7$y^f/P) -5-^f-;ub*5^y. ey 

Si^y. 2, 4 -^*7$y b'J 5 i^'y. 4, 6-y'tH 

n=sf^b-ys^*y. 2-b*7Vyy. 3-e^/yy. 

N-7iyW=ftly, N- ( 2-7i7xf;l.) t 
)V? * y y&i:frW£ft& i*ttRjgSix« i><v 

[0120] £ft4>«>£B*!H£ttfl:^«rti. 4MSrc* 

Ofgffliii. «aM£ttfflliBj£ft ) io Ofi 

mmzttL. mm. o. oo i~io«^ Wtv< 
{io. oi ~ sttftgpt'* s . o.. -ooi msM^mx- 

-a\ i owmmzmz- h t xmm&T j &m%M<rm 

[oi2i] jffjB^riKisjk l t immkmRr/t&mms 

WW3b%>. l#9<)t:(M^Hxn-# 101, ^J-f/U 
^xn-#103. ^/^^#3 1 2. sM/l^U 
-yBG, ^/P^-BOS, ^--f;py;U— #6 0 
3, ^^;1/777;by, ^;^77;bs, ?r^;P 
/77?T-50 5 ( lil±^ y X y h ^iSttti^tt 
K) . ^y^/l^-WtfW h (CI 42 55 5) . y 
f-rt^jj-l/'y h (C I 4 2 53 5) % o-y'$yB 
(CI45170B) , 77*^f h^y— y (C I 4 2 

ooo) . y f-p yy/i— ( c i 5 2 o l 5 ) unf 
[0 12 2] B#fcJ:4i8»£*£fa±3-£*fctf>fc:, 

y. p, p' -f h 7^f ^y 7S y<y V7 x / y , 
p, p' — r h7Xf;l/Xf;P75y<y/7 x7 y, 
2-yoo-M-^-tfy by, ryhoy, 9-xh^-/ 
7yb5-fey. 7yh5-fey, fwy, ^y^y, 7x 
yf-TW, ^y^vu. 7? y s^y^ys^ <yv'7 

7t*y. th77t>-T s 9, 10-y*7x-;l/7y 

h^-fey, 9-y/M-wy. 7-fef7x;y;7xt 
yh^y, 2-— hD7;^l/y > 5--hn7-fef7 



r-y. <yy"^y y. 2-700-4-— h 07— y 

y, N-7W-p-xbo7-'Jy. p --1D7 
-ijy , N-7tf^-4-xho- 1 -T^fviyr 

sy, by^sn, ryh^yy 2-xwyh 
7^yy, 2-tert-y^i-7yh7 d fyy 1 , 2-^ 
yX7yx7= J fyy, 3-x+iu-i. 
1, 9-^yX7y^ay, y^yf^-bhy, 1. 

2- t7h^yy, 3, 3' -^^-t"x(5, 
7 - it* h * : s*uvX=-)V7 at/o o * y*rc 

[0123] *IMBW«3tett«J««stt. ±IE#J&fr£r$£ 

-thmmtLXte. xfi/y^n^'f x?nM 
t/y. y^n^yy, 2-\r^yy, r-yf- 
□7;h>, y^xf-zl^by, xfi/y/!)3- ;U 
^yy^yux— x/K xfi/y/ija-/i^eyxf/i/x 
— -f/K 2-yh^fyxfmf-b, x^u-yyy 

3- /Ryxf;n-f;l'7-fef- h . 7°o fyy/'J 
^-^yyfyi-x-f^. yob'vyyy o— /i^ey 
yf-^x-xA^-fe^f-K WUxy, iixf^, ?L 
KLXfvK ?L®?x-f-/K y hdfy7n^yiyf;p, 
xh^fy7nb^ylxf^ s b/Pb"yg?y^;K b/i- 
£>i£x-?-/K e^h*yi7nt;P, N, N-y'yf;i-' 

'Jh'y. f h7bh'D77yfi { fiL<. .Tix£><D?g 

[0124] ±3&mMizffl5mcmztoz&z. t t-e# 

SflsWfcii, ^'J^yXfl/y^^'J^x-f 
;K ,f 0 ^ yxf 1/ y^f 7 !J ;px-f *?y^ 
i^x^-ixy-fe^ux— ^/u. Tj-fy^^x^-i/y^W 

ffi* ^ysJ-^r^Xf-lyy^-^f-^^xy— /WX— 

itf'J^yxfuyy 7x7 -;i-x-7 i ;i'^c7)^' y 
^>-x^-l^y7>'U^r^7y^x-x^, KVttis 
xfi/y • ^'J«y7ofl/y7o7?3^ l j7- 

y^b'^yty^^u-h, y/ub^y^y^^s 
■f- K y^yty^iz-h, y;wb*^ yty 

^l^x-h. yyl-b'^yhy^L'X-K y^b'^yh 

y xf7i/- h^oy ;i^b'7 yiftixxf/«. ^y 
^^xf-i^yy/ub^y^y^^ix-h. ^fy^Jfy 
xfi-yy/i/b^ytyAVPSf-h. ^y^-^v-xf- 
i/yy^b'^ytyxf7i/-h, ^y^v-xf-v-y 
y ;ub7 y h y *ux- b , y tT^- yxf 1^ y y /i-b 
7 y h y xt-tv— brnwxv Tj-^^x^-i/ yy;ub'7 
ySifl^xxr;l^^yx^y^ r ffivS14^I. xy h • 
7 7EF30 1, EF303, EF352 (SpRBaflMR 
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(40) 
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(ft)8).^7T7^F171, F173 (JzB 
(»)»). 7D5-KFC4 30, FC4 3 
1 <ft**y-XA (#)») . 7th#-FAG7 1 
0, f-7ayS-382, SC101, SC102, 
SC103, SC104, SC105, SC106 (S 

^-r>-,-Kuv-KP34 1 (mm^x.m <»> »> 

P-No. 7 5, No. 9 5 (#8&tibmft&2M 

[oi25] ^m^^am.v^T, h%nmzm®mm 
?-y c: t #t-# h . z 'z x\ wmmz&m ■ m 

Mmwiz i DlfffEJifcfr ( B ) o^jjft jfcfl- ( c ) 

£»^<gfl§jt£7&£-r& . i £ X\ iBm§&t LTJi 

8 orjJLbWSF* L < , J: *) »i L < Ji 1 0 0*C£Lt. 
SEWffi L<lil20-16 O'CX'b *) , UoHfeBt^i: L 
Ttt# * L < (i 3 0 fM3lh. «fc 0 0* L < « 1 4H2Lt. 
jg«?£L<f±l#~l 0#T£>S. 
[0 12 6] SE3fc3fci: *?*L<(22 5 0 

n mJ^T. e fc0lff*t<(i220n mJ2TFtf>*£tf>i8St 
tmX'foh. KrFlJry7W-f- (2 

4 8 nm) , A r Fx^f ^U- f— (193nm) , 
F 2 Xdfi^l^-- ff- ( 1 5 7 nm) , X|§L Ifh'- 

[0127] ^bjco^^SI^^X hffifttaaJg&ffiJ: 

otr/ursytsw)*— r$y»* yxf^r$y, y- 
y. ^■f-;i/>'*xf-/i/r$ytfoiS=rsyta, x-Xf-zu 

x^y-^TSy. H 1 Jx^y-;k7Syf«7A'3- 

fh^xf^ryt-^Ah HoJfyHfw»7y 
^x^AJB. t'n-;k ^'Jy'y^)i«75y^ 

ft^sfln LT&ffl-f I. z.bi>X"£&. 

[0 128] 



[0129] [^JS« 1 ( ( C ) A^Hb^HfM (d2 
2) (O&m.) ] bFn^yT$yfaIStfi2 0. 8g 
(0. 3 0^) 5r^y35i*80ml«L. i 

10 9. 4g (0. 3 0W) ^*y3ci*50ml 
im*. *?*T3 0#jWTSanL*:. SEfc^ttH 
n7^;H?il7j<!H!l4 6. 3g (0. 3 0t;l/) SrSD^.T 

^f^Jf-f b KD7^M 5 K2 7. 9g£f#fc. 
[0130] [-&JS«2 ((C) fofteXt-SWlM (d3 

2) <DltN£) ] -^^Jlc^^-rb Ha7^/HSIIf*flj 
<7)ft;b y/l^iOM^y- 2,3- iSXAntOm* 
*|4 9. 2g (0. 3 0tW SrfflCV -e^flfiJi:^ 

1 1 fflmiz LXN - b Kn^y- 5 - //i^/M'-y- 
.2, 3-y7);^W5K2 9. 4g£f#7t. 
[0131] ((C) A«*Mte4fcH (d3 

7) c7)^) ] -^^Jlto^ifb Ka7^;W61*l7}<^ 
£O^0tC3. 6-x,-Kdf^-i, 2, 3, 
b HD7^/HT*I*^4 9. 8g (0. 3 0^JU) S-ffl 
v\ -e^fliKi^-^J 1 kH«(:UN-t Kn^ri/- 
3, 6-x^y-l, 2, 3, 6-fh7bKo7^ 
;M 5 H2 8. 7g*«r. 

[0132] [-&J&0IJ4 ((C) ^<7D^t>M (d3 

3) cO-^-fig;) ] -&^M2tCT#^n/cN-b Ho=3f S^- 
5 -y/MOM-y- 2 , 3-i?iiArtt*?$s4 5 K 1 7 . 
9g (0. 1 Ot/lO SrTHF 1 0 0 m 1 teifflUL. £ 
«{C7-feWoiJK7. 9g(0. 1 Ot/l-) $• 

Lfo . lElc h Uxf-;PT S y«0T H F 2 0 m 1 
S-tK?#T3 04h6»JtT«SnLfc. m^T'3l*SaHf L^: 
tk. 4 * >im* 1 L *fc&A t . *f ffi L ^fi65i©ftc 

-fy/^^x^) (cTimiLs 1-^-5- 
y;^;^y- 2 , 3 - y'x^tf'^r $ K 1 5 . 7 g 

[0133] ((C) f£tt<7)<{\:&mm (d3 

4) tO^) ] ^M2t-C#^N-hh'D^y- 

5 -y^?KA<*y- 2 , 3-y'^;u*'^y^ s f 1 7 . 

9g(0. 1 0 ) £THF100ml dZffiffl L > £ 
cDifemz 1 —X)V-fo~)V7 n U H 2 5 . 1 

g (0. 1 0^) *wmLtz. H^hUx^-zursy 
OTHF20ml mm*7k<$T3 o-ftfrnxmu Ltz. 
sis-c 3 mmmwLtzm. 4 *>-$m* 1 l +tc«x l 

N - 1 0-^y7r-X;l^rhx;U^-drv-5-//l'^;W 
^y-2, 3-y^mWSF24. 5gfeftt. 
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[0134] [-£jftM6 ((B) fcftcomm (P-1 ) <r> 
-£j&) ] bUv-^ox^-^^^yi-— h 1 4. 3g 

(0. 065^)/2-tKDJfyXW^?y^ 
— h3. 3s (0. 0 2 5^) /X?7V)V&0 . S 
6g (0. 0 1 0W) £1 

-MOml fcif »U S5g^.«fLS.lXJf^T. 7 O'CiC 
T2, 2' -TV't'^(2, 4-y^f/W\'l/D-h'J 
;P) (S3S^HI (ft) i : ffi» D p^V-6 5 ) 5 Om 

LJtff £ i wiBitttt-jfc „ %.mmzmir&. * 

Uv-*WajS*fc. »&*ifcjtfyv-£*ffT\ 4 0 
°acT£**U (p-1) 17. Og^f! 

fc. GPCfcrc# : F*S:WS£L;fcfc.r^ fi*^ (M 
w : t-3 5 . 5 X 1 03 <4Mfc* 

(Mw/Mn) 2.8) X*fo*>tz. 

[0135] [-£j£W7 ((B) (P-2 ) <7) 

(DfthWzi-Tf-zyfyjtftvu—hiA. 3s 

(0. 065^P) SrfflVK *coflWi^j£W6i:RI«fc: 

*1. 



LT*»W<0«B8 (P-2) 17. 3gtftfe. GPCfc: 

(Mw : ^yx?- 
U>m%) X'3 3. 9 X 1 O 3 (#Sig ( Mw/M n ) 
2.7) X'h-otz. 

[0136] ((B) jfcfrOffiBt (P-3 ) CO 

] h y i^nr^-zk* ^'Jl/-M3. 2g 

(0. 0 6 0^) (b4) 5 

g (0. 0 3 0^) /.X^y/PRO. 86g (0. 
0 1 0^) SrfflV\ *otett^j£W6fcra*fc:UC:*: 
ffm^ttn (P-3) 16. 7 g GPCCt^f 

%) T3 4. 8X1 O 3 (^«CK (Mw/Mn) 2. 
7>Tfco*:„ 

[0137] [^I51J9~2 0 (*«Bfl<0 ( B ) J&frO 
®J3i<D-£i£) ] KIT, *ifiM6~8fcra*fc:LT, TIS 

1 ic^-r. 

[0 1 38] 
[iSl ] 











9 


(p-4) 


(all) / (bl) /(C2) 
(6 5/2 5/1 0) 


2 5. 2 X I 0 3 
(2. 6) 


1 0 


(p-5) 


(al3) / (b7) /(c5> 
(8 0/3 0/1 0) 


2 8. 6 X 1 0 3 
(2- 5) 


1 1 


(p-6) 


(al6) / (bll) / <cfi> 
(6 0/2 5/ 1 5) 


2 7. 1 X I 0 3 
(2. 6) 


L 2 


(p-7) 


(al9) / (b2) / (c9) 
(6 0/2 5/ 1 5) 


26. 7 X I 0 3 
(2. 6) 


1 3 


(p-8) 


(a20) / (bl4) /<c2) 
(5 5/3 0/ 1 5) 


2 5. 1 X 1 0 3 
(2. 6) 


1 4 


(p-9) 


(a25) / (b6) / fc9) 
(6 0/2 5/1 5) 


2 9. 5X 1 0 3 
(2- 7) 


1 5 


(p-10) 


(a26) /(M)/ (c2) 
(5 5/3 0/1 5) 


2 1. 2XI0 3 
(2. 7) 


1 6 


(p-U) 


(a27) / (bl4) /T*'jt3~ MJ/U 
(2 0/5 0/3 0) 


2 2. 8 X 1 0 3 
(2. 4) \ 


1 7 




(a30) / (b7) / (c5) 
(5 5/3 0/ 1 5) 


3 5. 3X 1 0 3 
(2. 9) 


1 8 


(P-13) 


(at9) / (b9) / (o4) /T^MtK- h'j/U 
(5 5/2 0/1 0/1 5) 


3 2. 4 X I 0 3 
(2. 8) 


1 9 


(p-H) 


<alO) / (bl7) / (c9) 
(5 0/3 5/ 1 5) 


3 0. 7 X 1 0 3 
(2. 7) 


2 0 


(p-15) 


<a23) / (b!4) / (c5) 
(6 0/3 0/1 0) 


2 4. 9X 1 O 3 
(2. 6) 



[0139] mmm 1 (%&mmb%$im&0>m%. > 
tie* 2 t^sft&sfiii ( b ) i . o g tit^m ( c ) 

0 . 3 0 g , Igfc-fk^flj (A)tft4MJ7x 
*-WhU7l/- hO. 0 1 gS:7nei/y^ij3- 

p<f-;ux-f ;UT-tex— h 6 . Og togs? u 



y a - ? - tc-c S^^' 7 *3fcBLLfc:*p— U 1 2 
0 "CT- 1 #faW 7b7U- h±T'JPf^Srff t V 1 m<0 

»#3fc*Kff-fcT HJg L/C t Z h . 1 9 3 n mcO^Jg 

[0140] 
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[312] 







1 9 3 n m(07£¥<8BL 
(Sum) 


(p-D 


(d9) 


0. 3 5 


(p-3) 


(d20> 


0.3 2 


(p-5) 


(ctt3) 


0. 33 


(IMS) 


(d2S) 


0. 34 


(p-7) 


<d32) 


0.3 2 


(p-9) 


(d41) 


0. 3 2 


(p-10) 


(d37) 


0. 3 4 


(p-12) 


(d53) 


0. 3 3 


(p-!4) 


(d22) 


0. 3 2 


(p-15) 


(d47) 


0.3 4 






1. 5W_k 



[0141] &2«o*ss*»&. *?&mcr>®sm<r>%&m 

i/Xf-lxV) : 1 2 0 0 0) Srffl^Tt 

®j8M ) Offl J: 0 /Jn§ < , 1 9 3 n mft(i*f L+#3rjS 

m&thtzMZ^ 19 3 nmtCT^aH3t, St 1 3 0 
T:fcTl4HSHnfl)fcUfc«L 2. 3 8%fh5^Wy 

[0142] (WK5>f xvfy/ttwilt) 

H«t=LT. ^3Wii ( 1 - 0 g ) fc-ft^ft 



(o (o. 3 0s) Srfflwr. xsifxhmj&mzitfS. 

U ZtiZisVziymLtlzi&T-lzmftL. l 2 0*CT' 
l#Fal*-y h7°^-h±Tira«!;2rtfV\ 0. 7;um<7)l/ 

»£*ufc«£ULVAC«yr 

?^>r 74 *y^yJ->7giW.lCSE-l 1 10) £ 
ffl<,vC, CF 4 /0 2 (8/2) ^{^tSX'yf 

ffll^ Lfc k Z h » * 3 fc^-ra 0 T* o rt: 
(Xyfy/^:Power = 500W, Press 
ure=4. 6Pa, Gas Flow Rate=l 
0 s c c m ) „ 
[0143] 
[i£3] 





SSHMMfrW* (O 


i^/m i n) 


(P-2) 


(<«4) 


6 7 0 | 


(p-3) 


(d20) 


7 20 


(p-4) 


(d46) 


7 0 0 


(p-6) 


(d2S) 


6 8 0 


(p-7) 


<d32) 


660 


(p-8) 


<d23) 


6 9 0 


(p-10) 


(d37) 


6 8 0 


(p-12) 


(d53) 


6 9 0 


(p-14) 


(d22) 


7 30 


<P-15) 


(d47) 


7 0 0 






12 5 0 



[oi44ii3 , *wj\v>tmM<nx. >y * 



ffVU-h) (fifi¥%^a-r 3 5 5 0 0) 
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(4 3) 



«HJ¥1 1-2 5 880 1 



ne*4 izTj&timm ( b ) 1 . o g uti^i ( c ) 

0. 30g, jgWC^IJ (A) Tifb&t'X (4-t-y 

*>mi&o. o l gtrneuy/'ja-w>^f^ 

X-f^7-fef-b6. OstogJSIU 0. 2Mm«r 



afc^SrlrVK 0. 4 jum^l^XhflgSr^J&^-tot. 

1 9 3nm3fc&BKlfL*:. SS3fc 
mfi <*t 13 0^6 0 ffiS* v h TV- h ±Xim t 
Jt. 5EI-2. 3 8%f h7^f ^r^-"? At Kn^" 
1M VfrmfeX' 2 3 'CT 6 0 3 0^ 

Jg. ^Jg^fFfifL^iem$rTI5^4^t/Co 
[0 146] 
[^4] 













(ra J/c» 2 ) 




(P-2) 


(d44) 


4 4 


0.2 5 


(1-4) 


(d48) 


4 6 


0. 2 5 




(d2S) 


5 2 


0. 2 5 




<d42) 


4 8 


0.2 5 


(p-10) 


(<J23) 


5 6 


0.2 5 




" (i*40) 


4 5 


0.2 5 




(<K2) 


5 0 


0.2 5 



[oi47] m4<vi&m*$>. ^m^v^xh^mk 

[0 148] 

SMW^Mi^ 2 2 0 n mliTROS^ft^** LM 



h . 55£fi 2 2 0 n m&TOSSSg^ 1 9 3 nm 
ft) ftM- SHWUrC&D* 



(51) Int. CI. 6 

C0 8L 101/02 
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H 0 1 L 21/30 
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